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Abstract
We correct our treatment of decays of the lightest chargino to final states containing
the lightest neutralino in the case where the chargino and neutralino masses differ by less
than 1 GeV. A brief summary of the phenomenological implications is given.
Our treatment of exclusive hadronic chargino decays in Refs. [1, 2] is incorrect. In partic-
ular, decays into nal states containing an odd number of pions are not suppressed. Correct
expressions for the corresponding partial widths are given below; these replace and complete
the incorrect Eq. (A2) in the Appendix of [2].
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pi)=(2m˜−) in Eq. (A.2a) is the
pion’s 3{momentum in the chargino rest frame, and fpi ’ 93 MeV is the pion decay constant.
The form factor F (q2) appearing in Eq. (A.2b) has been dened in Eqs. (A3) and (A4) of [2].
Explicit expressions for the Breit{Wigner propagator BWa of the a2 meson, the exchange of
which is assumed to dominate 3 production, as well as for the three-pion phase space factor
g(q2) can be found in Eqs. (3.16)-(3.18) of Ref. [3]. We have used the propagator without
\dispersive correction". This underestimates the partial width for − ! 3τ decays by about
35%; in our numerical results, we have therefore multiplied the r.h.s. of Eq. (A.2c) by 1.35.
Nevertheless the branching ratio for these modes never exceeds  18%; note that Eq. (A.2c)
includes both −00 and −−+ modes, which occur with equal frequency.
The new results for the lifetime  and for the branching ratios of the ~−1 are shown in Fig. 1,
which is the replacement for Fig. 2 of Ref. [1] and Fig. 6 of Ref. [2]. The main modications of
our previous results are due to the greatly increased partial width of the single pion ~−1 ! ~01−
mode (which now swamps the ~01
−0 two-pion mode). Fig. 1(b) shows that the ~01
− mode
dominates ~−1 decays for mpi  mχ˜1  1 GeV. As shown in Fig. 1(a), this leads to a rapid
drop of the lifetime of the ~−1 once this mode opens up. The implications for observing chargino
pair production at an e+e− collider are the following.
(a) For mχ˜1  mχ˜±1 −mχ˜01 < mpi our previous results are unchanged. The produced charginos
travel distances of order a meter or more and appear as heavily-ionizing tracks in the vertex
detector and the main detector, thereby making e+e− ! ~+1 ~−1 production background-free




(b) For mpi < mχ˜1 < 1 GeV, 1 cm < c < 100 m, which at the lower end of this range
is smaller than in our original calculation. Still, for such c the heavily-ionizing tracks of the
~−1 and/or ~
+
1 can probably be seen in the vertex detector. These tracks would mainly end
with the emission of a single charged pion that might be suciently energetic to be detectable.
(Epi  mχ˜1 in the ~1 rest frame.) While triggering on e+e− ! ~+1 ~−1 production would be
problematical, e+e− ! γ ~+1 ~−1 in association with vertex detector tracks would be essentially
background free (whether or not the charged pions emitted at the end of the vertex tracks are
visible). Rates at LEP2 and the NLC would be adequate for discovery for mχ˜±1
up to nearp
s=2.
(c) For mχ˜1 above 1 GeV, there is little change relative to our previous results. The ~

1 !
‘ ~01 branching ratio is typically > 10% for ‘ = e or , and c is such that the ~

1 decay would
Figure 1: In (a), we show the lifetime of ~−1 for the case M1 ’ M2  jj. mχ˜1 is the
chargino{neutralino mass dierence. In (b), we give the corresponding branching ratios of ~−1 .
For mχ˜1  1:5 GeV, the branching ratio for \hadronic" decays is computed as the sum of
the branching ratios for 1, 2 and 3 pion nal states, while for larger mass splittings the parton
model result has been used.
be prompt. As before, if the ~1 decay is prompt and if mχ˜1 is below 5 GeV or so, implying
that the decay products (hadrons or ‘) produced along with the ~01 would be too soft to be
visible, one will have to detect e+e− ! γ ~+1 ~−1 ! γ + =ET as an excess relative to the large





signal can be detected are those given in the the original version of the paper: LEP2 will not
improve the LEP1 Z-pole limits on mχ˜±1
(mχ˜±1
< 45 GeV) but the NLC (with L = 50 fb−1)
could probe up to mχ˜±1
 200 GeV. A detailed simulation will be required to determine exactly
how large mχ˜1 would need to be in order for the soft ‘’s to become detectable. The stronger
the magnetic eld in the detector, the larger the mχ˜1 required.
We now give a corresponding summary for a hadron collider.
(a) Long-lived heavily-ionizing tracks from ~1 ’s produced in SUSY pair production events
will only be present for mχ˜1 < mpi. For such mχ˜1 values, events containing a ~

1 will be
essentially background free, and high SUSY mass scales can be probed using (for example)
g˜g˜ events in which g˜ ! q0q ~1 . (Note that if the momentum of the long-lived ~1 is correctly
measured, such events could be reconstructed in such a way that there is no missing energy
associated with the ~1 decay.)
(b) For mpi < mχ˜1 < 1 GeV, the background to jets + missing energy events in which gluinos
(and squarks) decay to one or more ~1 would be essentially eliminated assuming that the short
heavily-ionizing tracks of the ~1 ’s can be detected in the vertex detector. However, as stated
in the original paper, the standard tri-lepton signal from ~1 ˜
0
2 production (that arises when
~1 ! ‘ ~01 and ˜02 ! ‘+‘− ~01) and the like-sign di-lepton signal for g˜g˜ production (arising
when both g˜’s decay via g˜ ! q0q ~+1 followed by ~+1 ! ‘+ ~01, or the charge conjugate) will both
be essentially unobservable because of the softness of the ‘’s produced in ~1 ! ‘ ~01 decays. 
(c) The results of the original paper obtained for values of mχ˜1 large enough that the ~

1
decay is prompt, but still too small for the ~1 decay products to be clearly visible in the
detector, remain unchanged. The only mode yielding a viable signal for g˜g˜ production (for
example) would be jets + missing energy, and for parameters such that mg˜ is near mχ˜±1
the
discovery reach at the Tevatron is substantially reduced compared to mSUGRA boundary
conditions.
Please note that we have replaced the original versions of hep-ph/9512230 and hep-ph/9607421
stored at xxx.lanl.gov with revised versions reflecting the above changes.
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∗Also, for a bino-like χ˜02, the production rate for χ˜
±
1 χ˜
0
2 is suppressed.
